Bacterial strains and plasmids. The bacterial strains and plasmids used are listed in Table 1 .
Media and growth conditions. Escherichia coli strains were grown in LB broth or agar, supplemented with the appropriate antibiotics. Concentrations of antibiotics were 100 jig of ampicillin per ml, 25 p.g of kanamycin per ml, and 10 p.g of tetracycline per ml, unless specified otherwise. Azospiri/llon strains were grown in yeast extract-peptone (YEP) broth or agar at 30°C.
Enzymes and chemicals. All restriction endonucleases and DNA-modifying enzymes were purchased from Amersham U.K. and used as specified by the manufacturer. [oL-32P] dCTP (specific activity, >400 Ci/mmol) and L-[35S]methionine (specific activity, >1,000 Ci/mmol) were purchased from Amersham U.K.
DNA isolation. Azospirill/iin total DNA was isolated as described by Meade et al. (17) . Lysates of Azospiri/llim strains were obtained by the method of Kado and Liu (14) . Plasmid DNA from E. coli was prepared by using the cleared-lysate procedure (2) . When used as a hybridization probe, plasmid DNA was further purified by centrifugation through cesium chloride-ethidium bromide density gradi- Mapping of the ,-lactamase gene. The 9.1-kb Sall restriction fragment of pAplOO was subcloned in pGV462 and in pBR322-1, a DraI deletion derivative of pBR322, lacking almost the entire bla gene of pBR322. Both constructs, pGVAp-1 and pBRAp, regardless of the orientation of the insert DNA, conferred ampicillin resistance on the E. coli HB101 host. These data suggest that the A. brasilense ampicillin resistance gene is located on a 9.1-kb Sall restriction fragment and that its transcription in E. coli was initiated from its own promoter. A physical map of the 9.1-kb Sall restriction fragment is shown in Fig. 2A . Subclones of the 9.1-kb Sall restriction fragment that were sufficient to encode ampicillin resistance in E. coli are shown in Fig. 2B mutagenesis in E. coli JC5466. Tn5-mob-containing constructs were selected in E. coli ABG4-1 and tested for ampicillin sensitivity. The exact site of the TnS-mob insertion was determined by restriction analysis. The results are summarized in Fig. 2A . It can be concluded that the Plactamase gene spans the sequence from the EcoRI restriction site to slightly beyond the PstI restriction site, since an EcoRI-PstI subclone did not confer ampicillin resistance on the E. coli host.
Characterization of I-lactamase produced by E. coli (pGVAp-2). The constructs pGVAp-1 and pGVAp-2 were transformed into the minicell-producing E. coli DS410. Plasmid-encoded proteins were extracted and detected as described in Materials and Methods. The results (Fig. 3) show that plasmids pGVAp-1 and pGVAp-2, in comparison with the cloning vector used (pGV462), code for an additional polypeptide of approximately 30 kilodaltons. This polypeptide most probably corresponds to the polypeptide encoded by the ampicillin resistance gene. 1-Lactamase production by E. coli(pGVAp-2) was confirmed by the enzymogram method as described in Materials and Methods, with penicillin G as the substrate (data not shown). E. coli HB101 cells containing either pBRAp or pGVAp-2 are resistant to ampicillin concentrations up to 2 mg/ml. Moreover, an ampicillinsensitive pBRAp clone containing TnS-mob close to the EcoRI site ( Fig. 2A) did not encode the 30-kilodalton protein (results not shown).
Organization of the I-lactamase gene in the Azospirillum genome. The 0.9-kb PstI-EcoRI DNA fragment of pBRAp (Fig. 2) was used as a probe in hybridizations on restricted total and subcloned A. brasilense ATCC 29145 DNA ( ). In all subclones tested and the total A. brasilense DNA, the probe hybridizes with the same 0.9-kb PstI-EcoRI restriction fragment (Fig. 4, lanes B to F) . The second hybridizing band in lane E most probably represents homology of the probe with part of the bla sequence of pBR322 that was not deleted in pBR322-1. However, it is also evident that this particular DNA sequence is highly amplified in the genome of A. brasilense Sp7 and Sp245 (lanes A to C), as well as in the genome of three other Azospirillum strains tested, i.e., SpBrl7, Sp59b, and R07 (data not shown). This observation raised the question of why we could initially isolate from the cosmid library only one particular clone (pAplOO) conferring ampicillin resistance on the E. coli host. Therefore, we decided to probe the cosmid library of A. brasilense ATCC 29145 DNA with the 0.9-kb restriction fragment by colony hybridizations. Five hybridizing clones were identified. None of these, however, had an ampicillin-resistant phenotype, and the resident cosmid clones did not contain overlapping DNA fragments. This indicates that the tested DNA sequence is scattered in the genome of A. brasilense ATCC 29145. All Azospirillum strains, like A. brasilense ATCC 29145, contain plasmids in various numbers and of various sizes (10) . To determine the chromosomal or plasmid localization of the sequences homologous to the 0.9-kb PstIEcoRI restriction fragment, we performed Southern blot hybridization on lysates (14) of various Azospirillum strains. For all strains tested, a hybridization signal was detected with the chromosomal fraction (Fig. 5) . For strains Sp7 (ATCC 29145), SplO7, Sp246, Sp59b, and SpBrl7, a hybridization signal was also observed with plasmid DNA. (12) . In fact, preliminary hybridization studies suggest homology between the bla gene of Tn3 and the cloned bla gene of A. brasilense Sp7 (Fig. 4) . However, we could not detect DNA homology between the pAplOO DNA and a DNA fragment of Tn3 containing the transposase. This observation requires further exploration. Finally, it will be of interest to explain the observation that only one particular copy of the bla gene of A. brasilense is expressed in E. coli and to determine the functionality of each copy in Azospirillum species.
DISCUSSION

